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Abstract of JP20021 30593 

PROBLEM TO BE SOLVED: To obtain a 
lubrication device which can discharge a very 
small amount of lubricating oil at high speed 
and enhance degree of freedom for design at 
low cost and in simple structure without 
producing wind noise as compared with a 
device using an electromagnet and a 
supermagnetostrictive material. SOLUTION: 
The lubrication device 1 which directly injects 
the very small amount of the lubricating oil 
from a nozzle 13 to the inside of a bearing at a 
fixed interval at high speed is provided with a 
pump 3 having a larger discharge oil capacity 
than a discharge oil capacity from the nozzle 
13, and a selector valve 7 interposed between 
pieces of oil piping 5, 9 connecting the pump 3 
and the nozzle 13, shutting off the oil piping 5, 
9 in the case that discharge oil pressure from 
the pump 3 is under constant pressure to stop 
jetting of the lubricating oil from the nozzle 13, 
opening the oil piping 5, 9 in the case that the 
discharge oil pressure is constant pressure or 
higher to jet the lubricating oil from the pump 3 
from the nozzle 1 3 for a fixed time and 
repeating the serial operation. 
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S=^iillrLTBtiie/X;P*^f><7)fM«c7)'«ltS-<?i:-ri> 

s. 

[000 1] 

xhh. 

[0002] 

{^<r)m\ x^mmx\fyY)vm^zMLX^hti 

hmMmtLx^t. ^LfzJ^r (Dmmz^xmzm 
mmm.-^^^xm£.^^. m^^xMzx^m^tL 

ii^^ttLtco tX\ roc«:ai^ixTV^I>xr{cJ;o 

X hjRjt^rs*;^, mM.mmmiw^^>>zmmsAi-h 

[0003]^^ ;l-xTMt*-i*:tcfc vi-Cti 1 3 y h 

0 . 0 1 ~o . 0 3ml n&com^i^^hi^mmx' 

LXi±. mkW-8-257 8^'m^zm^^illh<D^j: 

c t f>til m^<r)-}]^X'\i.o 'J y^^^<^ v— 
0 , 'hm.iWm^\-zfif^j:K^Z. t *^<i. , 0 . O l m l * 

[0004] -n. mmm<mt Lx\i. mwi2 o o 

0-74 07 6#^|g^, 1tM2 0 0 0-l 10711 

^<kmf-zm^^jxhi,<^i:iihh. 2000-740 

ffiffl$il-Ct->l.. ^Jt. ^^2 0 0 0-1 107 1 1^ 

'm\<zwim^fihmm.x'\tmmMmim^^tzmM. 
'mr^yrti'im^fix\^h . 

[00 0 5] 



W,i. 1 ootr;^ h y<r)mmm^nm lx . •^(nm 
-ytz. miWbi(^)v:£.rb<r>m^mi. ^mm. 

*i 2 ~ 3 H z \:XT<r> b t lizsm 0 i: =5: 

<. Its Cm] fclHteaS [rpm] C0« (dm ■ N) 

*U 5 OTiarcOht *)MjSL^t^X'^j:\.^iM<^m^X'i> 

[ 0 0 0 6 ] -^r, itet-tiMSajtwjait^SJi, 

0 . 0 0 1 m 1 n&<^WiM(^mmi:^iMX'otai-tis 

Wifh'O. !Rf^2 0 0 0-1 107 1 l-^^m>2 0 0 

0-7407 6n<m<.zm^^fihw^m<mmx' 

mmA^m^^tzdm.mmir^yri,z j; -o xmm^fih fz 

mm^xhm<^j:mm*^h')fz. ttz. mm® 
m^yrx'hht:»>. w.mzim.-ni.zi:h^m>±^^^ 

t\(r)u^m^^^tihjjmm<r>±mmmmimb t 
xiimizmv^^j:^mwh tz, 
[0007] ^wmi±tmmzm^x^j:^titzh(r> 
x\ mmE'^mmmtmm\--^immi,ztt^. &zixh 
jaofsm^siST, mw^ni±t^^hzb^j:<. m 

sis^srts zbi/^vt immsi:mtt zbi 
smbth. 

[0008] 

(r>:^WM^zm&mmmmcr)mmii. /X)i't^i^Wi&com 
mm^^p^mz-^m^x-nmizmmmMtiMmm 
mx'h-^x. miyxj\^(,(ryi^tiiimM.x*)±^\'^at 
tumA^^ti^yrb, mr^yrbmtiyX)Vbi 
Wi.thmw.mz-sm^ix. m^r^yrt^t,(nmms. 
-hifi-^^mx'Mmmm^miLxm^^yxjU)^ 
(:,<r)\'^comMiW!tti-ij. mti^yy't'^<^^^m 
miifi-'^mvx}Lbts:->tzb%^ztPAmmmmLx 
m^^yrt-t:>ffiWimmmtiJ X)Vi)-h-w^^mA 
m.-m!(r)Wimmr&L'!nh^i>m=i^b^m 

Ltz:ibim^b^h, 

[0009] L<r)mmtm.x'\.i. '•K>'7>^><ottaj?ftffi 
■nii^^-nm<r>b t . m^iizii-^ximmimsi 

^ixh--fj. it'^yrt-i>(r>^\i!,^K-M)^-^&]\:X±.b 
^^-^^t#t^i^J)S#(:J:-^•C^4ffi'iA«$^^, r^y 
r*»/o<0i3rt?ili*«/X;w*><b-^iBf^itftf$iil>, 

X. nmE'mmmm^mwz-^m^j:mM.mr^yr 
'i^hti. ■^Tmm.<^x\iyYMz^\^x. =si^Ltzm 




[0 0 1 0] -eLT, iHrt^a<i. fjiayX;P*»ic,i«tf 
^ixl. li^3 •yheDttaiJM*^. 0. 0 00 1-0. 0 
1ml ttl^ti^ntU^. 

[00 11] zcr,mmmmx'ii. yxiuij^hm^tii 
t\ !rijf?ftcoE^tt. m<ns.ti^. mmmm 

»f?iXl> li^3 hOttaiVfi**\ 0. 0 1mlJ:t)/h 

ixi.)ri}tacoPitB^jK3!if>\ m^miim.isi(r>i o%m. 

[00 13] zc^mmmmxii. yx;i^*>^>«it§ixi. 
>ra?tjtfiottma]g*^ liiisrtiii^aisoi o%tLiit^ 

0 , $ii^p^mx'm9mmmi(^tz'£-m^j:ak\iim. 

[ 0 0 1 4 ] § ^>t, ?P3if^H{i, mmm^ff>wi-m 

PbW, 0. 1~5 OmsTJ>I.C:i:*WiLV->. 

[0015] Ccof*ljfgSt'(i, -ws^t^gBft^ra*^ 

0. l~5 0msi:^rS,Ii:tJ:'9, ^e^SttJiiiO. 0 

0 0 1-0. 01ml . m*>. Tiai^*» 

0 0 0 1-0. 0 1 m 1 *^<i>S5S§ai)flJ##<0fflm 
PaltA^ 0. l-SOmst^rl., 
[00 16] 

v = Cd • (2 (p-Ap) /p) »-5 

q = V • TTd^ • t/4 

Ap = 32 • // • L • d2 • v/D* 
fit, 

Cd : WAim, P : --KyrE^I (Pa) , Ap : E^] 

( P a ) , 

P : fgjfift^S ( k g/m3 ) , d : 7X71-^ (m ) . 

t : tm^mm^m ( s ) 

M : ffl?t?ft^^ttfj^^ ( P a • s ) . L : iS«ft§ 
(m) , D (m) 
[ 0 0 1 7 ] ^fc. jKj^Sti, lulBflJ##*«. 

mism^mcomMmm^zii. mmm^:'¥'C^k itz 
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mmmitzit. mmm<^'\:^b uzPim±i,z. 'J'^^j:< 

[0018] zcDmmsxu. mmm^mizM 
Lxmmmmmti. m/^mm^mizm^ 
^tLtcotmnkmrnikiz. m^mmm^m^zm 

ifiotltzn^m U 7 htl^-m-l k . P]M«X 'J -y h 

^^ix^iiinkmmjiktfims.-t^. m-^x, utaiTL 
tj]##*?,fl< (fflie-g^^m^ni.) zkiz 

^>'r*»^>«0?P3it?i*VX;i.*>4.-^B#^«ltS 

[ 0 0 1 9 ] t^^, mmwii. msmm.m^mm$ 

■tl.^-^'i;, frieJl^yrcODittSiftE^jSr^Kai-f-SE^J 

x-f -y^fc. nm^yrizmim^^miiiL. mmtta 

mE-)ji)^-^K:hU}±kti:'ofzk &coiulSE:ftx-< -y^ 

f}-^mm^t:^i'rizkxmm-9^z-m^m 
mts^imtauzm. mMytiyy'i,zmii¥±im?:miii 
L. m-mffym^-^mmrnx-mmLnhiti^ 

yha-ykimUzm^klXtX^\ 
[0 0 20] ZcommaX'li. ayho-yliZX'O^ 
yrifiON^tiik. mEi}^±n^ti. ?ftE*«-€E:»j 
mLk^'^fzZki}^E:nx^ -yf-^rtfrLT^y hn-7 
l,z^'>Xt^ii!,^tilk. 3yho-5{i*-^S— BSE 
^tfdk, 3yhD-7t<l:oT;K>-T*iOFF$ii 

rarailt'^'9jiLff*)*t, -•Ky7-*»^>OJi}ff?fl*syX;l/ 

[00211 *^, iiijt^gji, mim^tiK SSI 
t$ffi^fl-ri.iisgi5«t, wmmMmmizmi-i^ 
m^m^^Ls.-omimMmmizmm^mi'^'C^ 
izm^mmmt:^^^^^-^^ nmsasttt *»4.=5r o , 

^ti. wmmim^zmm^yr^zmmiifz^tiiiii}^ 
wmtL. mim^m^w^mmut. friBtiiiifi 
mf)-(>m^ii{^^zr,i'yxmmm.mMtx'x >j ^ h 
mm^ixfzm^k Lxhx\<\ 
[0022] z<nmmm.Tii. ^mcom^smm 
txmmmmmti. m^umm^mmizmif 
i>tifzmmmz. mwimmmmmmizmfhixfzx 
o-yhij^-wctik. mwmm< vmmifimsi^tL 
I) zkiz^j:*). ii^yri)^i^(ommfAi}^yxfUif}^^-^ 
mm^tii. zm,. mimmm^i^zmwAnh 
ixx\^^zkx\ ^^m^^-^mt^zikiz. ^ti^- 
ticmmiiz. ^tiiJi*^f3(ommmn^ti. 
m-mx'mm^<7)mmmmmiz^j:h, 
10 0 23] tfz. mmmmii. mmmm^. m^m 
mmi^tm^mk. msm^mmi,zsm^^^ 
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mil. H>fi£X7^ Ymi<^i^mmtmui. mayx 
[0024] z<^mi§mw.x'ii. m^mtxy^ m 

mi,zmi>i-i^tit:mwLcomim t immi^zmMxiimm $ 

^iih. z(omM.Tii. I'mifim.i&ifmzmm 

m9.^ri^^x\ mmutLxvu/^ y^co^m'F'^. 
u yymcow&msi^ij^^cot t f^m'^mz^j: h . 

[0025]*/::. iSit^aJi. frtews***. 

Mm^zmm^mmmm^^mMz-^\.'^-)-m^m% 
m\^m^zn\.xmmmm^\m^'i:tsi-b-iomm-h 
u—^t^-h^j:*). msiXT-^<Dm^mmizii^ m 
siyxMz^m^iiimmcommjitmwimmzmm 

^yy'izmmti^mmcontBi^mmijmzmim 

v^iitm-co^mx'^m^tix^-^^m^t txhxw 

[00 2 6] Z<7)m^mSXI,±, XT-^cr)fi^^X\ a 

-is'timwi^ti. XT~^<7)m^imi<zmfi^tifzm 
mmmiii)'^a-is><7)mKmmmmi'fi^tifz^tiiiuz 
-m-it , Jt(yri}-(i,<7)mmm^yx)\^f}^(>-^^m 

xm^i-^zttf^x'^, ^hji^^fizii^mmii^ 

m-mz'{fth, mm. ^xm^frnwa^m^-^tzu- 
<r>mmmm'^zti: o , MWsm^w&i 
ti<%i^ix. m^<r>^-if{z\t^xmim,ifiwik^x 

[0027] 

mm.m(mm^wm^mxxmm\>zmmth, mi 
ii.ifwmzmmmmm.m.'miX'hh . 
[0028] ^mfm<^Mmm. i ti. iOitfftSrRtai 
■ttr^yrsb. znr^yr 3<n^m^^u\,z. \m 
<^{itiyrm!§) siittx^m^fih'^m^i b. 

2rJ>L-Ctg8!$ix. WSl 1 «}f?4&l«l^■rl.yX;^ 
[0 0 2 9] li^yrsM. m^y9f<z{^Wi.Lxm.n^ii 

m<r)mmmrsyr^m^^ izb i}<x't h . 

[0 0 3 0] ^3)##7{i, *ryr3fcyX;n 3i;$r« 



M-n.aEf (-•Kyrffl!iE«5. yx)vmm9) {.zit 
m^ix. 7Kyr3*>^>£7))Sjtttottajffi^itc{EtT, » 

3i}-(i>(Daiti!,mRM<-^:h^mx'ii. mm^Mm 

;Kyr 3*>A,<^ttaiJj|ffi:»3*«-SE:>lJjLhi:'5:^!t i: § 

t(4, ?ftief^^*LT--}^yr3*^^><7)jpg)tJiS-yx;i. 

fi<b?iiiiEf«oigBf • mrnmmmmmm.^zi.'yx 

imrMLrsthi.o^ztc'^xuh. 
[0031] mz, z<r>msm. i <rywmtmmh, 
mmm. i ^zi. -^xmi^mm^ 1 1 ^zmtuz^t. 
t-f. ^yrs^smth. ytiyr3<^EMi^yrm 
wm5rMLx^w^7izmhh. z<rm. mmuz 
x^xmmm^msi (OFF) ^yr3izx*)^y 

[0032] mm^7 {4. ^-rfflief 5 i*)oe:'j*>+ 

'S5'^^yy'3\^cr>o'jyi^m. S.:hi>zXhm}<r)iz^ 
^xum''+-i^m-tttx'W-^. zco^.<mmii^i^. 

mnm:fjx^ •y^lzJ:hE:fj±^mit:noi}\ jJf 

yr3cDmmmm^hmm^^j:iimmizx oT'Sts 
[0033] mz±mk. mm^ 1 ^mm t m^mf. 

(ON) •t.SClfcfcioT, ^KyT-E^jAVXyH 3{c 
MM. S^v. ttaj«qt1H?t?i*^1ftSl l(*Iti«W 
oilO. «J##7{iyX;H3ffl!Kc7)fflE^ig 

[0034] ^aj##7 co5tt{4iggt6oaie«fc y x;k7) 

-mc?4E5:JDxTtftV^*i, iyX;l^-fo?ftES:fl30 
#i7t:^*>'#y X;i.ir)*&?ft4S:^^$-ii-|. t 

•t}J##7cOTaim («]##7g#, yX;HiiE 
«9, yX;H 3. 2il^-e-ii4.0i^r*^(^^^^!,) 

\i. wm\zm&<mwmm.h<r>7i-xhhtz^. e 

[0035] iJcH. yX;H 3*»'?>iODt£B«t. 
7oraj!cl^^ti:<0M^S-iKHB^S, yXyH 3*>^>tt 
ai§fLSJ3?t?40sBIv (m/s ) &t;fttai*q (ni3 
/Sh o t ) {4 ( 1 ) ( 2 ) 5fca$ttl.. 
v = Cd • (2 (P-Ap) /p) 0-5 ... (1) 
q = V • wd2 • t/'4 - (2) 

fiL, c d : "S&m.. P : ^yrE:h ( p a ) . a 

P :E:>3«* (Pa) 

P : flttffl?&S ( k g/m3 ) . d : yX;l.g (m) 

t -.mmmmmis) xhi, 

( 0 0 3 6 ] cd\mM.m.x\ jx)vmm. 

x/mm\m&mi.z i^xw^th mx-h 1. , x e y h/w 
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S,0. 0. 9~0. 5<m^th. AptiJEE^Hiifet-*) 

'smmco ( 3 ) ^tmm^i3^^<'^o. 

Ap = 32 • • L • d2 • v/D« - (3) 

{RL. m: mimmm ( P a • s > . L : SIP^S? 

(m) , D :ietrt@ (m) X'hh. 
[0037] VXt<7) ( 1 ) - ( 3 ) stJ: 0 . 

:n, mmm immmm^. mm^m^^m) , 121= (ft 

[00 38] 31^. 7 c7)MS;^rat(i-^i:-r 

[00 3 9] ±fz. JX)VW,iO. 0 8-0. 3mmAi 

mmttch.wi-h. 0. 08 mx'<.muzn t / x;^ 

13*<eil.^tH4*<J)'3, 0. 3W±-C(i^D##7<7) 

I.. 

[ 0 0 4 0 ] LT. tttB L/cjK)t?**^'illiSl*l^tciiM 
tl.^^Wc«J, 14^1 lcOI*lffelSaco$1?l 0-2 0%W 

[ 0 0 4 1 ] ttiS 1 1 tC(J«^rif^?ili*(i. fkmzii 

±^<mtiht)\ ■jm^mmmx^Q=o. 01-1 

Oml/hourT'J)l). d^T. 1 >- a •/ h 0 £7) 
*&»*{iO. 00 0 1-0. 0 1ml*<a^LV\ CtL 
«i. 1 3 -y hffyl^WtWS. 1 1 CO 
^j:hts:\-^WS.<^^\timiO. 0 1 m U:lT-C'$) 0 , ^ 
/o, 0 . 0 0 0 1ml jHiffflcoffiffitt^ffli! 
Wc7)ff:»]^ig, -ro##7c7)i£^t:eHL. +^^rgsa 

[ 0 0 4 2 ] t^v!. je^Sttai«*-f>S*§ni.«§#7 
(mmmUiO. l~50msi:^S, ::^i(i{a*=5: 

fieoT. 1?]##70WiftB#®t (0. 1-5 0ms ) . 
1 >-3 y h-S)fv:0<?5ttail;q (0. 0 1-0. 0001 
ml ) tciOs 'm^\mQ. (0. Ol-lOml/h 

our) m^tm^mix\ iMLtzim. 

[ 0 0 4 3 ] ^tfO J; 3 (c- IMlcnm^mm. 1 \,zXK\i. 



^idzx-ixmrnm^mi^ti^-if. ^yrsi^^cn 

J: oT«f *imsc§ix. ;Kyr3*>^><0ji?f ja*vx 
;H 3*^<^-SB#raf«WSni.. ItiaS^ 

mMmi:m^^t:Km^j:mMi^^yrt:mm^-nz. 
m^j:iityr3m\^^x+mottiiimi:mzttfiT 

mm7tx'co:t^yrm.'^5ummmmE^^-^ 

[0044] 

imm] mz. ±Mi<nmii&mmx'mBMLfzwmm 
1 o«2iEtifigt mmmmzx n xmi^ttzm^m 

2iim 1 commmmMmmmcDmsm. m3im2 
(ommmmx'h^. =5rfc, mi^z^tfzmtmmco 

<r>ttl, 

[0045] zcommmizm^x , •a)S#7 
mm2 1 sr^rr&Ei^a5«2 3 1 . m^mmi 1 tc?? 
mthmmm 2 5 l 2 1 ^zmm 

7 ^4"Dt#l!)^tgffi2 5 Sr^«[IHK§-ti:§lll 

Kaw 2 9 1 *><b'5ri. , s^gpff 2 3 <7)m^mm 2 1 
ui. m^27i'p'{jtbtzm±iz, :iiyr3izim 
§itsiy:!i!7L3 lb. yx/vi 3i,zmmti^mmTi3 

3bi}^WmilX^^^. lHll6g5ff2 9«^l!)®gfffi2 5 
izii. im27i:4>'ijtLtzn^±lz. 'J^^j:<ttmth 

?L3 1 tmmii3 3bm-r'p'C''f^& {^mmxud 
0' ) x'o±^\'^'i"ijn^ (:^mmmx'ii7 0' ) <^P3 
mttx 'J -y h 3 5 i^m^^tix 
[0046] m^m 2 9 {±. ^Mzx i^mm^m 

tfc^-^'3 7lcJ:oTlH]K$a-?.. ;fryr3{i, jW 

mm^'y^39i,zim^iix\-^^. ^yr3ai. 
r3i)>i^ff)oi^im:fj^miii-thm:fjx^ -zi-Aitm. 

'OmhtlX^^t. tfz. ^-^-3 7, ;Kyr3. E:fj 
X^ •y^4 lWiayha-74 3*^g^ig$^l.-rv^|,, 
3yho-94 3Ji. --KyrSfclBlftm^SrJMaiL, tt 

l*^^0«!aifi^^S(tS>Ii:T\ ^-^'3 71C-|1]|K 
ffh^mm'S:-simizLX\'-^l, Z(7)ayhn-^43 

yy^x-i^m^mtiztifix'^h, 

[0047] ^yr3 Wi^Effiijcotr;^ h ysCod^y 
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[0048] <i]##7{i. mimm2 1 tm^^m 

SriSBfiL, li^a«2 3<7)Dttti7L3 3 
t , mWMM 2 9 ox 'J -y b 3 5 tmtc 0-^3 1 # 

Bifjxtvm^B.hhmtb Ltz. m^wm2 1 

4RaWTtL;t. lllf^S:iSat-ri./c«6ilttllfL3 IS 

U'jMJiTL 3 3 < L , y X;Hi J: 0 mAZ±t ts:'Pi 
SO. 5mmC0.-K-hfcUc, ^fc. WS*7C0raHcD 

[0049] t}]##7(i, UllK^tf 2 gcOHKSgN 
(m i n-i ) ^Silffll-rSClttC.fc'^X, ^l3cB#ra*W 

^ftB#|gt=<9/3 6 0/ (N/6 0) (s) 
CIClTii. ^tiW##7*<»f^l.ftSt'^ = 7 0-5 
0 = 20* X'hh. 

[0050] i?iWmX'\i. N = 600min-ifcUT 
6msi;U^. yX;HllEf 9 tti^S 
0 1mm, JhS.^ 1 . emmcOX-fyi^Xf S:l3«'">!t. 

[005 1] lil±coJ: a {c Lxmi'^Lfzmmm. 1 1 J: 

0, tttbiO«il25rff-57t, Z.(Om^. 3 00i^3-yh<0 

D±aiiis^«i6Jt, ttffi^sii, w##7coigftii$Paio 

[0052] ll4~ll9l2aigteS?:5Kf . a4{±E« 

ic^^-r & tttBaStOM^ Sr y ^ - ^ 

LT*L:^ci/7 7. l25(i:IEf:R$tlM-ri.D±ai»c5DM 

fiSSh tttUjl-Si: iOfflMM^ i J X)Vm:)^y^- S \,z 

bX7Pit:i>'yy . m7<,m&tottiiM.b<ommm^^ 
TEf} t oiitimm t mmmi^i j xivm^y ^ - ^ 

{=L.T^L!t^'7 7. ll9{i;Ky7-flE^Ji:ttai*i:^Dffl 

Wf^ 5: y X;Wg 5: v s'^ y - ^' {c t T 5^ Lfc ^7 7 T'J) 
I., ^fc, tKt^ftJiVGlO, VG22, VG32i7)3 
SWSrffl^V ilSBtcoS?a2 5° C(c*j(tl>!ll|}ti4<7)»I 



[0053] m^-m^ffmrnzi. ^mttumh. «? 

dm. N3 0 077t-fctt?.rttec7)ii3LKtifcJ:'?-13 0 
m/st% CKOJ^COftffijg^argJirtlS^iafjg^lO 
%-C'l 3m/slUJ:i:^l.. 
[0 0 54] t.fz. ll4~ia9<7)^St:J:fi.{f. yX;i- 

^iSCTlcJ; STOSS 1 T'«i, y X;M5^/h$ <-ri.c: 
tX'J: 0«^Uv:ttai*^'fi=x.l.. ^ix{±±iaL3t ( 3 ) 

• d2 /D4 5: 1 05 (m-1 ) OTft*l{fS^L/^tt 
[0 05 5] iaiO{±, 04-13 9iO!i^ll*»^>*y> 

/icSfi^i yx/umtcommmiMm-txyyx'h 

•2., *Sgi:fMtCctOcBIiOlfS[*i^tgi:^l.. *5it 

«Ki&at^ ( 1 ) ^j: *)^ii)mtiimi)mmm<r> i o 

~2 o%imih%^i,zii^^ifzmmti^^t^j:h, 
[0056] <j:tc, m2coait0ijSriJiBS-ri. . a ii 

m 2 <0||*6^J{c J: SjHjtliac^SSIS^H. 01 2 {i® 

•cj) I. . c (7)^)ifeM-c'{i . mmm i tc^^tti. «## 7 <r> 

ttaj?L 3 1 SlXjMififL 33i:.XiJ-yh35 cOlEIS^' n'^- 
-y^^L^, BP^. llSaitt2 3<0@^JiSffl21 

Wi, «IS2 7 2r4"t^tU^m±lc. yX;H 3(c« 

m^ii^w.^<ommi3 3i)^^^ti. mi2 7mmz 
^yr3izmm^ittzoiiiiii3H}^^tix\.^i. t 

t:. mm^^2 9c7)wmmmm5izii. tt»2 7fia 
i)^ii>^'immzi&-oXMimi3 3 co&mtx^ y -y h 3 

Stm^^iiX^^l. 0*13, ^co^SfeMi, 1A^]4 
4 fflcT) y xyl/ 1 3 *>')ii<>:tttij-r ^.i^tc^rorv^i,. 

[0057]$ <o(C*|ISS«?ijT1i. •e]##7 <7)3gjSf5¥ 

^jsm-th rzMzm^&m 2 3 (r>mmi 3 3 0 (cx 

U -y h 3 6 5:K(t, HHeSP^T 2 9 SrEK^-lt^^i: 

Lfc^izmztsmjm^m^zttfiT 

[ 0 0 5 8 ] (MoT . dcOHilWtii, ll^gPW 2 3 C 
>Pf LTEISgattt2 93&si5|!|B;$it. @^g|5«2 3<^m^ 

mm2 1 tc^it<oixfa3Mm3 3 mteiasff 2 9c7)^ 

»tS«ffl 2 5 tlStf^ilfwX 'J >y h 3 5 t . 

?t}ft*VX;l'*-^>-ffiB#igiltt$^I§. Zcr>^.. iim 
3 3*™±t«l!tig(t^>nT^^|.cOT\ mmm29 
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10 0 5 9] tfz. ^mmma. m 1 2 ic^-r j: 3 izm 

23 1. m^mm2 1 tc?5«-t^^»JSi*ffi2 5 
L.floEI,^^Mjgffl2 1 (c^LTWJiigffl2 5 ^rM:^ 

T. ii.^anvr2 3oii^«®2u:ji:, ^yrsizis^ 

:^l6jtcPBlll5ri&t-C^iS§ill.. i<7)tt!lljl3 Hi, M 
l£ii3lS:^|6lttt35-ri.««lft<^^ U -y h 3 6 rttcjg^S 
ixTl->l.. Ha5«5 50^l!lSitffl2 5t 

cojM?ftfL3 3*ii:^^ri6]tcttfcBfL3 1 1 m-co^mx'^ 

[0 0 6 0] «!oT, icO«^cOt}3##7(i3A^J3Jll 

IJj^ii, li^a!«2 3c7)ilgS«ffi2 1 {::i§(t^.ix/cS 
ScotttbfL3 1 b . HgPff 5 50WlJgE2 5 

t,zmhfd-zmL<mmi3 3bifimi>z^mMms[ 

^ixh. -fhb. *ryr3*^^>(7)>ra}ta*VX;H 3*> 

[ooewttz.mii.mi 2\.z5^Ltzim^x' 

^fi^ti<r>x^)vV(r]±^^^^-t^Z.bX\ 

X)vi3'\cr)^mM.^^-fhzbij-simbt£h. 
zbm^^try^:!. ymi^znbX'Z^nkmmifi 1/3 

[ 0 0 6 2 ] iKC , ±iE Lfz^ 1 <^«i6fi?l|-CiKBB Li^cjfl 
BJtl), 01 3liifWmz\^hmmmm.i%^(r>x\:iy 

[0063] ±«i^«6 1 {i, ^'^fg^^^as:^f dxf^w 

<^3. 2mm (>IC:Tii:-01Ji;tT^'hfl<j!' 1. 6mm. 
1 . 0 mm) cOXr>^XMc^WEf-a-7'6 3 

s-ittggeii^tcffiOifiiL. istE^a-ressryx 

l^fOitffif-i-T' 6 7 ti^T-^^tCltfitf !> C b *^X'^ , 

izmLtimmThh. 

[00 64] ±tt^S6 Hi. Xt'yV/m69b. Z 
^■C'{i4ffl) £OiK**'9l*S7 It, K3&S0WS7 IcOi'h 



(i$rSprti!pN'^v>-/7 3i;, ±ttllffl6 icOJ'l-MSr 

moi^w^'^i^yi^i 5bi:mx.. mmmcDmwx'h 

hm^7i)^mm^^'-7i^'y'/7 si^zmj^i^zm-oxm 
^^ixtzmmmm<^mii7 7^, m^^^^i^yy 

7 3{CJg)S$it^B3Pa57 9S:jltT, rt8l!lA':7i;y/ 

7 3Hznm^tu-zyxn^zt6 5tX'm&i-A-y6 

7i,zx>omm^tLXi^6. 

[0 06 5] 9mJ\'yiyyy7 5li, ft*-'0WS7 1« 

^hif s-ftffl-rs^uss 1 1 , ma i<^mmmt,zm^ 

tifzmm8 3Rmm8Sbi-hm^^tLX\,^i,. 

'9«K7 1«, 2m^'omb^-yXX\^yV)m6 9<D 

mmbimb ^^ti^inz-t^mixim-h x 0 izm 

j^m^mm^a^^xim^ixxn'o. ^m^m^7 
immiifim^^'y'jyy7 3<r)iH^mi,zm^-^ti. m 
mu<^m^ m^7i mmi$\-m^ i8 7^iftx 
fS8 3fcsg?LT^ih$^i, &m<7)mmm:7 1 

mmi^mW^ t87 t:iYLXfm8 1 i,Z/-^^^8 9 IZ 
^m^*)m^7 icojf^mi. xtyh';H8i6 9<mm 

iz^^fi. mm • mm<^^ix^'tix\ #ig*«ottS7 
i(^mz, ^7 it:m)}mzm^tht.:if:>ff)mmm 

i1-f>tlX\^^. 

[0 06 6] ttz. HS^cOi^tC, ^m^\^'Jy^7 3 

flp^, z(7)±vmm.iooii!^\-mm^izxt}^ 

ij(tl>^fy H;l/M6 9«i*¥l::^?iiTV^&*^\ 
[0 067] ZcoJ:di,z. t:)]##7, Tt(yy'3. JX)V 

mhzb\,z}s.->x. ^m'^mmm-^Wi^^-Km 

tawmm^^yn^^^^^z. W£if^yr3-kl^\^ 

X. "mt.x-mm^.zm'^if^x.hzuzi.^ . e« 
mwMmziih, 

[0068] mz. mA (r>mm\^mmh . h 1 4«i 
%A<r>mwm,zxhWi^wm^m. m\ 5«i^4c7) 

trnxM. m\ A\,z^<t )(^o\z'm^7 nwm.zm 

^fifffil 0 l2:fl-t-|.RM)«OXf— ^1 03i:, H 
1 0 1 \.zm^-thmmm 1 0 5 Sri'mffit: 

WLjLoii^^iBi 0 1 \,zn\^xmmmim\ 0 5 s: 

m$-lt^*>''iII|!lg-ri.D-:5'l 07t*^<^^l,. ^ 
it, II 1 5 (=^-f J; 5 tc;^r-^' 1 0 SoS^^Si i 
0 1 Wi, JX)V\ 3{c«i^$ix5JS?ft?L3 3*<i|iS*- 




El 0 5Wi. ;Kyr3tS^$itl)ttajfL3 1*^^ 

3 1 |5l-£7)raPS-C'0iS§iiT V . 

[0069] C:«OjH>tJ^lT'«i. ;^-r-^l 03<^l^ 

gPf n-^^ 1 0 7*^[lieigi!l$fl, Xf—^- 1 0 3(7)11 
^Jitgffil 0 1 lCiS(t^>iX?t1Sg(«i*ffl?L3 3Aio-^ 

I 0 TcOHisSSfffil 0 5tcigft'bix/>:ttaifL3 1 iz- 

^mM^til. :i<r>y.T-9\03tr3-'$'i07t 
{i, t^mMzj^m^th^tifiX't. '&V)V9[z 

AiS5t'iK5^fflv^!to-^'y-yi/y^ h'l 0 8C0 

9>,z):tKxwmmm^wmx'% . r^ts^.^.-^m, 

[0070] ^(nmmmx'ii. n-^ i o 7<7)mi¥n& 

2: 9 0 ^(D&mx^ «7)iiiMmhtlhXoiz. 1 x:h 
A]^-fi<r>'a~9U-f<')Vft Lxm^Ltz. u-^ l O 

$ni>. ^{4a*»^c7)[D|!gft*i^4o~5 0' 

■CDtl±iTL3 1 hmm.3 3i^^LX/X)Vl3ii*)m 

mmfi'si.^^ixh. (9,x{i(92^fist-{iRtm3 It 

I I o$r:frfC}rajt?ft:J'>^3 9tM§iti.. c:«o';'; 

-7*'- M 0 9«±. n-:J' l»w^'/^7'3i^(i^^)^t^)V^■t# 

t x-mm^ i^-)v^hw^x'h h tznb . m*^^j:mmm 

*«Mm3 3^U i: m±ti't:Mz^l,fi^ 

tlTV^I,. ^fc, ;Kyr3?-ON-r-5.B#SS:ffi<LJt« 

^{4. mmii3 3^comn.immz'j^-^^j:\,-^tziib. 

[007 1] mz. m5(Dmmmimmth. mie^t 
m 5 <r)mmmizi mmsmm. m 1 7 

yti-^-:^iziii:fi^&mi^^i^tmx'h&. *^ifi 

1 ^ffll'-'itiliiigSe 2tC^^LT, «##7$-fflV^T)l 

ffly (A?ij, Bm) izm^^^izmx i^ixxikifhti. ^ 
*i-fii{iyx;n 3*<tta}ps-ttSrtiistiei{tTiea$ 

tix\<^h. 

[0072] fl]##7«4, 017(a) tCil^gW2 3 

tmi8 (h) i>zmmm29^7Frriioi,z, ia^js 

I.. fiP*>, iISg|5ff2 3W44"i:>g|5tC0±tii?L3 1*<i5(t 

^>ii, BiT^^c7)itig{aa-c'Mm3 3*-'6o- p«t'^tt 
5mizm.ii-i^tix\^t, -n. 'mMM29\,z\i. * 

'C^A^'i HtiiBFJTS^7)4£fi{2S t X'CO^^z^m]^^zW> 0 . 
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a5«2 9*«|gil$fll.C:i:T\ m'^m23<r)m!^ 
fL3 1 *><?>«t|&$it:t!Hrt?fi*iIll!)Eg|5«2 9 i» -y h 
3 5 t«A$a. io;^ D >y h 3 5 o^|iS:frr6ii^lS!fc:jli 
?4?L3 3*>m-5yifc#{c. c:<^ii|}ilffL3 3*»^iP?it?fi 

[0073] 3yha-74 3tt. ^tmi^imm\x' 

\i\^\,zm) tc:t^;Wd^vr3 2r#E?*, E:»3co± 
*-:^'3 7(;lHlfeftJg{C|Et7tM^^S:-^ 
x.-C^-:?S:lIIIi|6§-ti:l.. BP^, UlSt^-tip 

^-:?^I1IIkA«*«0' (360* XOt^Jit- 
^J-COIHeaS^SOO rpmfct, |IIteftJS*>'60° O 
t^\,Z]mm.i900rpmtXim^'^X. ElKft 

s**6o- ~3oo' <oia{i::<oa[«^*fH$-r4. 

[0074] c:ixticJ;'9Il]l5gPff2 9*>mLT, iHie 
guff 2 9«xy -y h 3 5 1 [a£gB«2 30iJim3 3*5 
mm.3 3\izW^^tLfzJXiViiM\,z 

V- a "y hhtz O^Otttbi^^O . 0 014ml Tttai3S« 
*<5 0m/sfc^o/^. 

[007 5] *llilMt*3v^-cti. mm?7<r>^ 
mi,zm^^y -I lU:^ 7 oimfx\--^i. mWi^y^/V'i' 

fflV ^;t 7 -f /P^J' . X{4 0 . 5 // mm^cr>±^m<mmt 

y^>i'i'i:m^^iztti<x'th. ztuzx*). msiizx 
m^mm2 i&t/^mgffi2 5<7)mMfim±. 
^</iym^<Dm^mhzi:i}<x^i. *s«ffi2 1 . 

2 5J4. v-;Htm<Ofe*tC¥fflJSO. 5~1. 0/* 
m^m. mah^^O. 02RamilX'$)i>:itimt 

[0076] #ji«BS2 1.25 mmt. m^m2 

3 ^^^XAililW ( s K ) ^x^^yuxm^ ( s u 
S) ^coMiAixilfc LTfcO. ^mcct O^ffi&Rfe 

v^T'v^s, ttc. '>-ji-miizmit^. wc/c3-f 
-fv^'. DLc (r^^^y^mmm) ::i'-T^y 

i^^mtz t x\ mzmmm^ \^±^-^^ z t # 

I.. WC/Ca-r-f >-^^DLC3— r^y^ti 

i.^i:*>T'i^s. tfz. m&n2 9\,znLxi:,nm(r> 

^»,^/c*ll£g?tt2 3 J; O^iSOffiV^eaJtJf P E E K 

[ 0 0 7 7 ] H 1 9{±. ^^mm>izmmmm&^ 

JtKS-ff-ofctcOT-?)?.. 1119 (a) \,Z^.t^-^ 
7mmx\i. 0. 0 3m 1 Sri 6^fc#tCtt!±iLTfc 
0. ^McJ:')s 16:5i-fc§lcaSOJi«S!)*i^LTi.^ 
01 9 ( b ) tcS^-t*ll*t«W«3r&ffiT<4. 
1 X3 7 h?>JtO£^tttiift**0. 00 14m 1 



!(9) 002-1 30593 (P2002-<{93 



I 0 0 7 8 ] 02 Oti, Jl--f ypxTsPOft^fc^llilfi^JcO 

[ 0 0 7 9 ] 1^1. *|%Hj{ciiv^-c , #a^rSffl[#-Cii^r 
[0080] 

mzij)mf-tfiiffm^ti. zcomwmi. r^yrt^(=<^^ 
t><7y^\i!,mmifi-m.wx±.tti:'^fzt%^zmw^i 
i(ox\ 'mm5'^mmmmim^^fcmm^j:'m.mm^^ 

(> iz , -WS** T'^Ef tcygiiig ws^ A -7'^ im 

[01 ] :^mi.zmmmms.<^mmx'h^. 
[023^1 <r)mmmizi^tmms<r>m^Tf> t . 

[03 ] m2ffm^^mmx'hh . 

(05 1 t«•rStttiJ»<7)M^S:/X;^@lry^• 
[06] ^'S.bv±^m^t<^nmm^iy'XiViM:J^y 
:>(-^izLX7iktt:yyyX'h^. 
[07 ] «;JKfcttail:i:cofflMg8«S:yX;«^'C5^ 

[08] --KyrE:J]i:ttl±!a«i:«OffiMRI^SSryX;l'S 

[09 ] 7^ry7•E:»Ji:Ptal*i:^7)^aMM^^^SryX;^@Sr 
Jiy^-^iztX7jkLrzyyyX'hi>. 
[010] 04~09iOffll^|g**»<o«y)JtBri*^^i; 



[011] IS2c7)^MCJ:|,jPO}tJIS«OSa5TO0T 

rzm^'^mmx'hi. 

[013] *l&afll::{^I.S0}t5iaf-ll^<o;?>h-y KMC 

[01 5] m<r>^m^zm\^htihmi^<rmiwm 

mx'hh, 

[ 0 1 6 ] IS 5 (o^m^iZi. i>Mmm.<Dmmx'h 
[017] m^wm^jsmmfmmmi^m-tmr^h 

[018] ayho-7*i^:-^'(cai^J-ri.i$S*i<^Sr 

^•r0T'j)S, 

[01 9] ®5£7)^ifeMtfc(ti.iiHKissfcS* (iasie 

$lf-^- h ) S:^-r0TS)-S « 

[02 0 ] ^A)VJi7mwAt^5ffimm<nimmt 

I mmm 
3 --^yr 

5 Ti^yrmsmmum) 

7 «S# 

9 yx/niEf (jftffif ) 

I I tts 

1 3 JX)V 

2 1 il^^S 

2 3 HSgPW 

2 5 ^mm^m 

27 IliS 

2 9 mUSIflJft 

3 1 tttiSTL 
3 3 jUrftJL 

3 5 P3m«X'J-7h 
3 6 XUyh 

3 7 

4 1 ff^JX^-yf- 

43 

5 5 Xy^^mi 
107 D-:5' 
103 Xt~^ 
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